. Analysis of stomach content of piscivorous fishes caught in Danau Panggang Peatland, South Kalimantan,. The purpose of this study was to analyze the stomach content profile of piscivorous fishes caught at the reservaat station and the station without activity as The control station, in the Danau Panggang peatland. Sampling was carried out four times and the index of preponderance stomach content was determined in piscivorous fishes. The results showed there were nine fish species in the reservaat area, including Cryptopterus spp., Pangasius nieuwenhuisii, Chana striata, Anabas testudineus, Pangasius sp., Mastecembelus erythrotaenia, Macrognathus aculeatus, Mystus nigriceps, and Mystus nemurus. Their gut was dominated 89% by Chrysophyta, and 37.5% by Diatom and Navicula. In the area without activity, six species of fish were caught, including Cryptopterus spp, Pangasius nieuwenhuisii, Anabas testudineus, Pangasius sp, Mystus nigriceps, and Mystus nemurus, with 83% of their gut dominated by Diatom. The water temperature was 28.07-33.25º C, brightness (6-115 cm), pH of 4.23-6.97, dissolved oxygen (DO) (1.4-6.5 mg/L) and BOD (7.52-24.92 mg/L) i.e., water quality parameters that tend to be incompatible with the persistence of fishes. These limiting factors of peatland water and extreme conditions led to a limitation at availability of natural food for piscivorous fishes.
INTRODUCTION
The index of Preponderance (IP) is used to analyze composition of stomach contents of fishes (Ishii and Tanaka 2001; Effendi 2002; Dubiaski-Silva and Masunari 2008) , and also as an indicator of feeding habits (Mohan and Sankaran 1988) . In addition, the process of identifying the types of foods consumed by fish, taking cognizance of the main, complementary, and supplementary or substitute items requires an IP calculation. Therefore, this index is also applied in estimating the exchange of energy and ingredients in the ecology of the food chain (Pawson et al. 2007 ; Moore and de Ruiter 2012; West et al. 2017) .
The species of fish that eat plankton or planktivores are divided into two groups including the group that consumes them during (1) the juvenile phase and (2) the adult phase (Mora 2015; Beveridge et al. 2004 ). These species are often found in the stomach of carnivorous fishes that tend to eat other aquatic vertebrates and invertebrates, i.e. piscivores. This occurrence was due to the ingestion of plankton, phytoplankton, or zooplankton during the activity of hunting, although they generally do not dominate in stomach contents (Sanchez-Gonzales et al. 2001; Scholz and Trepel 2004) . "Danau Panggang" Peatland Waters is a typical peatland that forms thick peat (Noor 2007) , characterized by acidic pH, solids suspended by colloidal particles with red and smelly water indicators. This peatland originates from the weathering of organic materials, which is generally contained in black waters areas as humic acid, with pH below 4 (Scholz and Trepel 2004; Voellmy et al. 2014) , although the values range from 3.5-4.5. Sulistiyarto (1998) indicated that the pH in Berengbengkel Peatland waters, Central Kalimantan fluctuates around 2.8-3.3. A low value was also reported by Beamish and Gao (2003) in the peatland of North Selangor (3.3-5.3). Moreover, the dissolved oxygen content, which is the most important limiting factor for organisms in the aquatic ecosystem, was also low. Danau Panggang Peatland is classified as inland waters, that was closed or isolated typical. The activity of entry and exit water is very minimal so that oxygen becomes saturated and coupled with the activity of biota respiration. Bayurini (2006) reported the dissolved oxygen value in the Rawa Pening Peatland, Central Java to range from 2.33-3.15 mg/L. This condition of the waters is such that only fishes with special adaptation, such as labyrinth organ may persist (Sloman and Wilson 2006) . Therefore enabling survival, and also enhancing the chances of becoming predators in the food chain (being in the piscivorous group).
The stations used in this study were chosen based on differences in land use, where (i) reservaat (RV) is a conservation area protected and various fishery activities are prohibited, and (ii) non-activity (TA) was an empty land used only as an area for passing water transportations. Therefore, the characteristics of sampling locations should determine the type of natural foods, present and consequent patterns. In addition, the stomach contents of piscivorous fishes were analyzed to determine specific feeding habits.
The purpose of this study, therefore, was to analyze the stomach contents of piscivorous fishes, caught at the RV and TA stations in Danau Panggang Peatland. This was conducted with the condition of water quality that fulfills the quality standards required by the Government Regulation number 82/2001, and the composition of food in the piscivorous fish stomach being 90% fish (Joyce et al. 2002) . However, with extreme conditions, at the same or different compositions might become evident.
MATERIALS AND METHODS

Sampling
This study was conducted in the Reservaat (RV) and Non-Activity (TA) areas of the Danau Panggang Peatland waters, North Hulu Sungai, South Kalimantan, Indonesia (Figure 1 and 2). Meanwhile, sampling of fish was undertaken 4 times, within July and October 2017, and then January and April 2018, and the population investigated was piscivorous fishes that were caught using cast net.
The samples were separated based on the study stations, and their stomach was extracted by dissection. This was then placed in a film bottle, containing 4% formalin. The samples were taken to the Laboratory of Water Quality and Hydrobioecology, Faculty of Fisheries and Maritime Affairs, University of Lambung Mangkurat, Banjarmasin, Indonesia. Subsequently, the stomach contents were analyzed as frequency of occurrence, and volumetric method. Therefore, the identification of the food type liked was determined by calculating the Index of Preponderance, which was stated as percentage (Effendi 2002) .
Frequency of occurrence method
The methods of measuring the frequency of occurrence involved noting each of the stomach contents of the fish, which were divided into two groups, including stomachs with and without contents.
[1]
Where: Oi : Frequency of occurrence, Ni : The total number of one type of organism, I : The total of the stomach with contents
Volumetric method
The volumetric method is aimed to measure fish food, based on the volume of food contained in the stomach.
[2]
Where: Vi : Volumetric, %i : The total volume of one type of organism in percent I : The total of the stomach with contents.
Index of preponderance
This calculation is aimed at evaluating the feeding habits of fish, using a combination of two techniques, including the frequency of occurrence and volumetric methods (Effendi 2002) .
[3]
Where: IP : Index of Preponderance, Vi : Percentage of the volume of the 1st food, and Oi : Percentage of occurrence frequency of the 1st food 
Water quality
The analysis of water quality included observing the brightness, pH measured with pH meter, DO measure with DO meter, and BOD measured with Winkler titration. All of these were calculated using the STORET method, which is a method to compares water quality data with water quality standards (based on Government Regulation number 82/2001) adjusted for their designation to determine the status of water quality taken as supporting data together with fish sampling. (2015), which only had four species, as well as Mijani et al. (2011) , in the Bangkau Peatland, South Hulu Sungai, which only had two species. These numbers at each station, observed at the 4 times of sampling are shown in Table 1 .
RESULTS AND DISCUSSION
Of the 57 fish caught at the RV station, 96% had stomachs containing food. The TA station, 97% of the 39 fish caught were found to have food in the stomach. Therefore, the phenomenon of no food was found in the stomach of fishes, because of food had been properly digested or they were caught in a state of hunger (Titrawani and Sawalia 2013) .
Index of preponderance
The food composition in the stomach contents of piscivorous fish was unexpected, as generally, based on the several food habits of piscivorous species (Joyce et al. 2002) . The stomach contents at both stations were dominated by the Phytoplankton group of the Chrysophyta Phylum. Moreover, at RV, 89% of the IP was dominated by Diatoms and Navicula Divisions, while at TA, 83% was Diatom Division (Figures 3 and4) . Therefore, the main diet was about > 25%, 4-25% was supplementary, and < 4% was complimentary food (Effendi 2002) . 
Water quality parameter
The relationship between the stomach contents of the piscivores and aquatic habitat quality is very tight. The results of this study showed the dissolved oxygen (DO) value to be low, hence, not fulfilling the standards required based on the Government Regulation number 82/2001. This further, increases the BOD level, and the other parameter evaluated, including temperature, brightness, and acidity level (pH) also did not meet the specifications (Table 2) . Meanwhile, the shallow depth of 1-3 m caused very turbid waters that were brown, grey, and up to black, which makes it not surprising to find the blackfish group dominating peat peatland waters (Annual Report on Fisheries Statistics 2018).
Components of water quality encompassing temperature, brightness, pH, DO, and BOD are limiting factors for peatland waters. Therefore, the extreme conditions in the "Danau Panggang" Peatland subsequently led to limited availability of natural food choices for piscivorous fishes. In addition, their adaptation process was the reason why stomach contents tend to be dominated by the phytoplankton group, which ought not to be. RV Station is a deep peatland area that is closed, where and also where no fishery activities are permitted to be conducted. This is, therefore termed a conservation zone, although, from the results of IP and water quality analysis, the water quality was also observed to be extreme, limiting the food choices for piscivorous fish.
TA Station is a deep area with no activity, as it is only a route of transportation for fishing boats or passenger transport ships. In addition, its condition tends to be clearer than locations with activity because it is not filled with water plants, hence, sunlight is able to enter through the surface. However, similar to RV, the water quality was also extreme, and a limitation in food choices also caused changes in feeding habits concerned with adaptation.
Discussion
In general, fishes are heterotrophic organisms in the level of secondary productivity in waters, while the piscivorous species are secondary consumers in a community, which depends on the number of primary consumers in the food chain. Therefore, their abundance cannot be separated from the food sources, including small fish or plankton. Hence, a large quantity of small fish and planktons positively impacts the organisms that occupy the next position in the structure of the food chain (Sanyu and Schagerl 2010; Slamat 2015) .
Food consumed is, therefore, related to its availability in the waters, although not all types, including small fish, phytoplankton, and zooplankton, are utilized by fish. In addition, the data obtained were influenced both by the types of food present in the waters, and the periodicity of feeding, stomach volume, and food selection (Frandy 2009; Nurnadia et al. 2013) . Index of Preponderance (IP) has been applied as a diet habit indicator of fish. The ecosystem characteristics of "Danau Panggang" Peatland which indicated by the extreme and shallow water quality causes a limitation in the availability of piscivorous fish foods.Food eaten by fish is identified from the analysis of their stomach contents. Therefore, a lot of food organisms existing in the waters does not necessarily make it an important part of the composition of the fish diet. Hence, they are said to choose and this discovery tends to take the largest part of the content (Index of Preponderance) in their stomach (Sofarini et al. 2019) .
Of the total 96 fish caught, only 2 had stomach contents maintaining the expected profile of piscivorous fish species. Meanwhile, at the RV station, Pangasius nieuwenhuisii was found to contain Filopaludina javanica, and at TA, Cryptopter spp was observed to comprise of Osteichilus hasselti. Therefore, differences in the type and amount of food ingested were said to occur due to differences in the distribution of edible organisms in each area, while the factors that affect preferences include the distribution of food organisms, their availability, selection of types, and the aquatic environment (Effendi 2002) . Hence, the same species of fish in different habitats and life phases consume different types of food. That is a form of adaptation toward the availability of nutrient sources and water quality in the habitat (Sanchez-Gonzales et al. 2001; Suryandari and Krismono 2011) .
The dominance of Chrysophya Phylum phytoplankton of the Diatom Division indicates its important role as a primary producer in the carbon cycle of the food chain (de Jonge and de Jong 1995; Suwartimah et al. 2011) , and is also because it is an essential food source for surfacedwelling animals (crawling on the surface) and deposit feeder. Furthermore, they serve in sediment stabilization (Padang et al. 2014) , and are also normally used as alternatives in monitoring the water conditions by observing certain species in the community structure. In addition, Diatoms contribute to environmental conditions as it is widely distributed, and some of its species have special tolerance toward ecological changes (Suwartimah et al. 2011) , and they also contribute to aquatic productivity (Padang 2012 ). These organisms serve as food consumed by most fishes, including the piscivorous fishes in Danau Panggang Peatland, and their centric form is preferred in comparison with other phytoplankton with filament (Padang et al. 2014) . Therefore, the phenomenon where fish are lesser in quantity within the stomach contents of the fish investigated was due to the unintentional phytoplankton ingestion during the eating activity. Furthermore, the preference of diatom was because of the limited food choices, and the environmental conditions of waters were observed to be quite extreme.
A distinctive characteristic of the peat peatland ecosystem is that it experiences deepwater periodically, which occurs during the rainy and low tide seasons in the summer. According to Junk et al. (1989) , these fluctuations are as a result of an overflow from rivers, lakes, and/or rainwater, while in the "Danau Panggang" Peatland, it was due to the water run-off from the Barito and Negara Rivers, which occurs during the rainy season. This flow upstream carrying organic materials, causing an increase in the fertilization process of the peatland, while during the long summer, siltation occurs. Therefore, their condition, which involves richness in organic material, makes the decomposer play an extreme role in the process of putrefying the organic materials. Meanwhile, some fish species are able to adapt to this oxygen-deficient ecosystem, as seen in the Danau Panggang Peatland. Hence, the formation of the labyrinth organ (Sloman and Wilson 2006) provides their ability to survive.
In conclusion, the profile of stomach contents in piscivorous fish at two stations of the Danau Panggang Peatland was dominated by phytoplankton of Chrysophyta Phylum. Furthermore, at the RV station, 89% was dominated by Diatom and Navicula divisions, while TA contained 83% Diatom Division. Their stomach contents ought to be dominated by small fish. This was due to the adaptation process to extreme environmental conditions of peat peatland waters, as the parameters of temperature, brightness, pH, DO, and BOD. In addition, some species that were caught possessed additional respiratory equipment, which was in the form of a labyrinth. This was to overcome the oxygen deficit contained in the body of water, although it is not owned by planktivorous fish, hence, the structure of the food chain was not ideal.
